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Device for the UV Treatment of Flowing Fluids 

The present invention relates to a device for the UV treatment of 
flowing media, in particular to a device for the UV disinfection of 
drinking water or waste water, having the features of the pre- 
characterizing clause of Claim 1 . 

Generic devices are known from the practice, for example from 
documents US 5,368,826, US 5,660,719, EP 068 7201 and WO 
00/40511. 

The general technical background of the present invention relates to 
UV disinfection systems. A distinction must firstly be drawn between 
UV disinfection systems comprising medium-pressure emitters, which 
are not the subject of the present invention, and systems of this type 
comprising low-pressure mercury UV emitters as specified in the pre- 
characterizing clause of Claim 1. The systems comprising medium- 
pressure emitters conventionally have few emitter units, which are 
distinguished by high UV radiation power with correspondingly 
increased electrical power consumption. As there are, in this case, only 
a few emitters, separate monitoring of each individual emitter is easily 
possible. In the case of medium-pressure emitters, the cost of this 
monitoring is low compared to other expenses and equipment costs. 
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A significantly larger number of emitters are used in systems 
comprising low-pressure emitters. Although these emitters respectively 
have lower UV radiation power, they require lower equipment costs 
than medium-pressure emitters and are also substantially more 
efficient, thus reducing operating costs. In some cases, systems of this 
type therefore comprise several hundred emitters, which are arranged 
as what is known as an array in one or more flow channels. These 
emitters are conventionally used and operated jointly when they are 
new. The service life of emitters of this type is approximately 8,000 to 
9,000 operating hours, i.e. about one year. After this time, the radiation 
power has decreased to the extent that the emitters have to be 
exchanged. The emitted radiation power is monitored by UV sensors, 
which monitor either the entire array or individual selected modules or 
groups of the array, as in the above-mentioned documents US 
5,368,826, EP 068 7201 and WO 00/40511. These documents do not 
make provision for individual monitoring of all of the emitters. In 
practice, it is assumed that all of the emitters age uniformly. 

US 5,660,719 proposes one approach for monitoring individual 
emitters. In this device, a coil, which receives from the power supply 
the electromagnetic radiation of the emitter in operation and which is 
then separately evaluated, is allocated to each lamp. The emitted 
radiation intensity itself is also in this document measured via a single 
UV sensor for a plurality of emitters, so the intensity signal is provided 
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only for the overall array, while the information from the operating 
voltage is provided for each individual lamp. 

However, monitoring of the individual radiation power of each individual 
emitter is therefore possible only indirectly, as the supply voltage path 
does not provide a clear indication of the emitted UV radiation. It is 
therefore conceivable, for example, that, in the case of an electrical 
emitter, which is entirely intact from the point of view of gas inflation, 
the emitter tube or the cladding tube surrounding the emitter has only 
limited UV transparency and there is therefore less UV radiation 
available than is assumed according to the electrical parameters. 

The object of the present invention is therefore to provide a device for 
the UV treatment of flowing media, in which the radiation power of 
many low-pressure mercury emitters is individually monitored. 

This object is achieved by a device having the features of Claim 1 . 

The terms used for differentiation from the prior art will firstly be 
defined. The term "sensor means", as used below, refers to all sensors, 
including all of the transfer elements that are used, that are provided 
for purposes ranging from the detection of the UV radiation to the 
transmission of an electrical (optionally digital) signal to a control, 
adjustment or monitoring unit. The term "sensor arrangement" refers to 
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an arrangement of a plurality of sensors, which are combined in a 
common constructional unit and which may be allocated to a specific 
group of emitters. In the context of the present invention, a sensor is a 
semiconductor detector for UV radiation, i.e., for example, a silicon 
carbide (SiC) diode. The term "a group of emitters" refers to an 
arrangement of a plurality of bar-shaped low-pressure mercury UV 
emitters, which are located substantially parallel to one another and in 
one plane. The emitters in this group may preferably be electrically 
and/or mechanically connected to one another, so a plurality of groups 
forms an array. 

The aforementioned object is achieved by a device having the features 
of claim 1 , because the sensor means comprise at least one elongate 
sensor arrangement, which is arranged parallel to one of the groups of 
emitters of the array and at a distance from the group, the sensor 
arrangement extending substantially transversely to the longitudinal 
axes of the emitters of the adjacent group, and a separate UV sensor 
being provided for each emitter of the group. As a result of the 
incorporation of a sensor arrangement into the device, a complete 
group of emitters may thus be monitored individually. Advantageously, 
the sensor arrangement is arranged in a quartz tube, as this is an 
established technology, in terms of UV transparency, mechanical 
stability and water tightness, from the field of UV emitters. In a device 
according to the invention, the emitters themselves are preferably 
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arranged in the flow channel transversely to the direction of flow. These 
arrangements ensure effective swirling of the flowing fluid, wherein 
greater flow resistance builds up than in the case of emitters arranged 
longitudinally to the flow. The incorporation of the sensor arrangements 
does not substantially alter the flow characteristics. The sensor 
arrangements may, in particular, also be arranged in the flow channel 
transversely to the direction of flow, so that the electrical terminals and 
the mechanical mounts may be provided laterally in the flow channel. 

The respective sensor arrangement preferably comprises a support 
plate, which supports the UV sensors. The support plate may also be a 
circuit board. The construction costs and the effect on the flow 
conditions in the device are reduced if the sensor arrangement is 
arranged between two emitter groups and the support plate of the 
sensor arrangement supports respective UV sensors, each of which 
faces one group, on two mutually remote flat sides. A sensor 
arrangement may thus support individual UV sensors for each emitter 
of in total two adjacent emitter groups. The incorporation of one sensor 
arrangement is therefore sufficient for two groups. 

Each UV sensor may advantageously be provided with its own 
current/voltage transformer or generally with an amplifier and a digital 
module, wherein the sensors of a sensor arrangement communicate 
with the control unit via a common data bus. The amplification and 
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conversion of the signal into a bus-capable digital signal minimizes the 
significant effect of the electromagnetic radiation in the radio frequency 
range that issues from the UV emitters that are used. 

An advantageous calibration of all of the sensors is facilitated if a guide 
sensor, which detects the UV radiation emitted by the.UV emitters and 
relative to which the individual sensors may be calibrated, is provided 
outside the sensor means. This allows all of the sensors to be 
calibrated, at the start of the initial operation or after a certain burn-in 
period, to a 100 % value of the detected UV radiation. 

An embodiment of the present invention will be described below with 
reference to the drawings, in which: 

Fig. 1 shows an emitter array comprising a large number of UV 
emitters and associated sensor arrangements; 

Fig. 2 is an enlarged view of a sensor arrangement according to Fig. 1 ; 

Fig. 3 is a cross section, taken along the line Ill-Ill, of a sensor 
arrangement according to Fig. 2; and 

Fig. 4 is a cross section according to Fig. 3 of a sensor arrangement 
comprising UV sensors oriented on two sides. 
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Fig. 1 schematically illustrates a device for the disinfection of flowing 
media. A waste water flow 1 is guided in a flow channel 2. A number of 
UV emitters 3, 4, 5, 6, 7, 8 are arranged in this flow channel. The UV 
emitters 3 to 8 have the construction of a low-pressure mercury emitter. 
They are substantially tubular and extend, in the illustration according 
to Fig. 1, perpendicularly to the drawing plane, i.e. transversely to the 
direction of flow of the waste water 1 . 

A control and adjustment unit 10, which is arranged outside the flow 
channel, provides the supply voltage, which is controlled in a manner 
known per se, to the UV emitters 3 to 8 via supply lines 1 1 . 

The emitters are combined in this embodiment to form groups of four 
emitters each, which are jointly fed via a respective cable loom and are 
thus mechanically grouped. However, it may also be provided that 
each emitter is supplied individually or that the groups are formed not 
in a vertical column, as in this embodiment, but rather horizontally in 
lines. 

A sensor arrangement 15, which is fed via data lines 12, 13 and 
evaluated, is provided adjacent to each perpendicular group of emitters 
3 to 8. A guide sensor 14 detects the overall emitted UV radiation of 
the emitter array 3 to 8. 
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Fig. 2 illustrates the sensor arrangement 15 in greater detail. It 
comprises an outer cladding tube 16 and a support plate 17, on which 
UV sensors 18 are arranged. Each UV sensor 18 has a UV light- 
sensitive region 1 9, which consists, in a manner known per se, of an 
SiC crystal. Connection lines 20 connect the UV sensor 19 to a digital 
module 21 arranged downstream, which contains both a 
current/voltage transformer and a microcontroller. 

This module 21 of each UV sensor is connected to two bus or data 
lines 12, 13 via which the voltage is supplied and the communication 
with the external unit 10 is produced. 

Fig. 3 is a cross section, taken approximately along the line Ill-Ill, 
through the sensor arrangement from Fig. 2. 

It may be seen that the cladding tube 16 has a circular section and, 
inside the cladding tube 16, the support plate 17 is configured as a 
rectangular hollow profile member. This hollow profile member 
supports the UV sensor 18 in such a way that the light-sensitive region 
19 faces outward, while the lines 20, the digital module 21 and the bus 
lines 12, 13 extend within the support plate 17. 
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Fig. 4 illustrates a further embodiment of a sensor arrangement in the 
context of the present invention. In this embodiment, a total of two UV 
sensors 18 are arranged in the region of the sectional plane Ill-Ill. The 
UV sensors are oriented in such a way that their two light-sensitive 
regions 19 diametrically oppose each other. The lines 12, 13, 20 and 
the digital module 21 are arranged, in each case, for both UV sensors 
19 inside the support plate 17. 

In practice, the above-described device operates as follows: the flowing 
medium is, for example, the outflow of a sewage treatment plant, i.e. 
waste water that has already been mechanically and biologically 
treated, but still contains microorganisms. The microorganisms migrate 
in the waste water flow 1 , which proceeds in the flow channel 2, in the 
direction of flow, i.e. from left to right as shown in Fig. 1 . The water flow 
passes through the emitters 3, which are arranged transversely to the 
direction of flow, and then through the additional emitter groups 4, 5, 6, 
7 and 8 before it enters the outlet of the treatment plant. The emitters 3 
to 8 are supplied by the control device 1 with operating voltage in such 
a way that they emit UV radiation in the relevant wavelength range 
(approximately 254 nm) for the disinfection of microorganisms. The 
intensity is selected in such a way that reliable disinfection occurs once 
the emitter arrangement has been passed through. The system is 
configured in such a way that all of the emitters 3 to 8 operate 
simultaneously. In the case of systems with a variable water level, it 
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may be provided to switch off the upper line of the emitters when these 
become dry. This adjustment is known from the prior art. 

The individual emitters are constructed in such a way that an emitter 
element is arranged in a cladding tube and radiates into the flow 
channel 2 over the entire length of the gas column emitting UV light. 
The construction of the emitters 3 to 8 is also known from the prior art. 

A sensor arrangement 15 is arranged after each group of emitters, 
viewed in the direction of flow, in such a way that the regions 19 of the 
UV sensors 18 that are sensitive to UV light are oriented toward the 
respectively adjacent emitter located upstream. The individual sensor 
18 therefore receives light from the emitter directly adjacent to it and is 
thus able to detect whether and at what radiation power the emitter is 
operating. As an individual UV sensor 18 is provided for each emitter, 
and because all of the sensors 18 communicate with the control device 
10 via a bus system 12, 13, this control device contains all of the 
information allowing the operating state and power of each individual 
emitter to be checked. It may, in particular, also be determined whether 
the cladding tubes surrounding the individual emitter element might be 
clouded. 

For calibrating the individual sensor elements 18, the radiation intensity 
is detected using the guide sensor 14, when the emitters 3 to 8 are 
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new, and this radiation intensity is stored as a 100 % value for the 
individual sensors 18. A deviation from this desired value may then be 
detected. It is possible accurately to distinguish whether all of the 
emitters are ageing, and the UV intensity of all of the emitters thus 
decreasing uniformly, or whether the emitted radiation power varies 
more markedly in one individual emitter than in the other emitters. The 
latter finding is a criterion for a possibly prematurely required exchange 
of the relevant emitter. 

The orientation of the UV light-sensitive regions 19 toward the 
individual emitters also ensures that the scattered radiation of the 
remaining UV emitters does not cover the signal to be detected of each 
individual emitter. The intensity of the directly adjacent emitter is, in any 
case, a sufficiently large proportion of the total signal. The precise 
proportion may be determined by means of suitable programming of 
the control unit 10 in that, for example when all of the emitters 3 to 8 
are in operation, an individual emitter is switched off and the variation 
in the UV intensity or the signal issued by the sensor 18 is determined 
for this emitter. This process may be repeated for all of the emitters 3 
to 8. 

A simplified arrangement is obtained if the sensor arrangement 
according to Fig. 4, which is sensitive on both sides, is used. A sensor 
arrangement of this type is then able to monitor two groups of emitters 
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simultaneously. It is then, for example, possible to monitor the rows 3 
and 4 using one sensor arrangement, the rows 5 and 6 using a second 
sensor arrangement, and the rows 7 and 8 using a third sensor 
arrangement, so a total of three sensor arrangements are required, 
instead of the six sensor arrangements according to Fig. 1 . 

The sensor arrangements, as illustrated in Fig. 2, 3 and 4, have a 
hollow profile-like support plate 17. This hollow profile member may be 
made from a metallic material (for example, aluminum). This material 
has the advantage that the interior, with the lines 12, 13 and 20 
arranged therein and with the digital module 21, is shielded from 
electromagnetic environmental radiation in the radio frequency range. It 
is precisely these emissions in the radio frequency range that are 
significant in relatively large UV disinfection systems and cause 
undesirable electronic effects on the sensor arrangements. The signal 
processing is also facilitated and improved as a result of the fact that 
the output signal of the UV sensors 18 is already in digitized form in 
immediate proximity to the respective sensor. 

It will also be apparent that the relative arrangement in Fig. 1 is only 
one embodiment. It would equally be possible to provide the respective 
sensor arrangements 15 with six UV sensors 18 each and then to 
arrange the sensor arrangements horizontally between two lines of 
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emitters. The sensor arrangements may also be arranged at any 
locations perpendicularly to the drawing plane of Fig. 1 . 
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